Is cyanate a carbonic anhydrase substrate?
A study was undertaken to investigate whether diverse carbonic anhydrase (CA) isozymes (both native Zn as well as cobalt-substituted) are able to catalyze the hydrolysis of anions such as cyanide, cyanate, and thiocyanate. A controversy exists between the crystallographic and spectroscopic data of CA II-anion adducts. In the former case it has been shown that "metal poisons" such as CN- and CNO- are not directly coordinated to the active site Zn(II) ion whereas spectroscopic studies indicate otherwise. A theoretical study in the above systems did not resolve this controversy, since it was calculated that all three anions can act as CA substrates. In this paper we prove experimentally that none of them may act as substrates of CA and propose an explanation to the above controversy, discussing the mode of binding of small molecules within the enzyme active site.